High-temperature series expansions for thermodynamic functions of random-anisotropy-axis models in the limit of infinite anisotropy are presented, for several choices of the number of spin components, m. In three spatial dimensions there is a divergence of the magnetic susceptibility χ M for m=2. We find T c /J=1.78±0.01 on the simple cubic lattice, and on the face-centered cubic lattice, we find T c /J=4.29±0.01. There is no divergence of χ M at finite temperature for m≥3 on either lattice. We also give results for simple hypercubic lattices. 
I. INTRODUCTION
The random-anisotropy-axis model was introduced by Harris, Plischke, and Zuckermann' (HPZ) in 1973 to de- scribe the behavior of amorphous magnetic alloys with randomly oriented single-site anisotropy. The Hamiltonian is H = -Jg(n, n)SS &ij )
in the absence of an external magnetic field. Each S; is now an Ising variable, which takes on only the values +1.
Equation (2) was solved in the infinite-range case by Derrida and Vannimenus, and it is convenient for both computer modeling ' and high-temperature series expan-H= -J g S S Dg [(n'S, -) The calculations of Pelcovits, Pytte, and Rudnick ' showed that the isotropic ferromagnetic phase is destabilized by even a small amount of random anisotropy when the number of spatial dimensions, d, is less than or equal to 4. It was widely believed that this meant that Eq. (1) If we go to the strong anisotropy limit, D /J~~, each spin is constrained to be parallel to its local anisotropy axis. Equation (1) then reduces to slons.
In this work we will give a more detailed description of our calculation" of the magnetic susceptibility, gM, for Eq. (2). We will also present high-temperature series for the free energy aniso-tropy' in addition to the random anisotropy. The composition Tb7&Fe2~, which has a coherent in-plane anisotropy, ' does appear to display a divergence of the magnetic correlation length ' If the radius of convergence of the sum in Eq. (4) is determined by the critical point, u, = J/(rnT, ), then for a ferromagnetic transition we expect that for large n all of the nonzero a"should be negative. For a spin-glass transition the a"are positive for large n. Thus, a ferrornagnet has a peak its the specific heat at T"but a spin glass has an in6ection point. A nonuniform sign pattern indicates that either the transition is first order or else the large-order behavior is not controlled by the physical critical point.
In Table I we display the nonzero a"coelcients for sc lattice m=2 (10) is that the system is rather close to the ferromagnet -spin-glass multicritical point. The value yQ=1. 15 is somewhat larger than one might anticipate at a simple ferromagnetic critical point, but it is quite reasonable for spin-glass freezing. This could also explain why the fit to a simple power law does not work as well for yM as we had expected. This explanation implies that we will find a sinaller value of y& if we calculate g& on the 4d facecentered hypercubic lattice, for which z =24.
An alternative explanation of the results for m =3 is that hyperscaling is not obeyed for m~3. Randomanisotropy models are closely related to random-field models, for which hyperscaling is known to be violated. ' One could certainly argue that the apparent success of Eq. (10} for m =2 is more surprising than its failure for larger values of m.
For the 5d shc lattice, the singularity in the y& series appears to be at a temperature which is lower than T, when m =2, 3, and 4. We expect that there is a jump discontinuity in gQ at T, in these cases. For m =5, both yM and yQ seem to diverge at the same T"and yQ=1. Table V we give the y& series coefficients for the square, simple cubic, and 4d and 5d simple hypercubic lattices, using the expansion variable w =tanh(J/T). A ratio analysis of the coefficients, using the method of n shifts and values of T, from the literature, ' gives y = 1.48, 0.58, and -0.01 in d=2, 3, and 4, respectively. These are slightly lower than the correct values of 1.50, 0.59, and 0.00, but, considering the length of our series, the agreement can only be described as excellent. If one were to calculate the y& series out to as high an order as possible for the bcc and fcc lattices, it might produce a more precise set of values for the critical exponents than the currently accepted one. For d =5 we expect a jump discontinuity at T"just as for the specific heat.
For completeness, we give the Ising model yM series for the 5d and 6d shc lattices to 15 terms in Table VI . These extend the 11-term series of Fisher and Gaunt. Analysis of these series gives T, J /.8747+0. 
